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(54) Information recording apparatus, information recording method, and information recording 
system 



(57) An information recording apparatus (10) 
records Information on an information recording medi- 
um (101) by focusing a light beam emitted from a light 
source (103) on the information recording medium. The 
apparatus has an Information reading device of a type 
of the information recording medium (114), a recording 
strategy storage device (111), and an unknown informa- 
tion recording medium notification device (1 09). The in- 



formation reading device is configured to read informa- 
tion as to the type of the information recording medium 
recorded thereon. The storage device is configured to 
store a recording strategy corresponding to an informa- 
tion recording medium type. The notification device is 
configured to send an unknown information recording 
medium notification, when the recording strategy corre- 
sponding to the type of the Information recording medi- 
um is not found in the storage device. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] The present invention relates to an information 
recording apparatus including an optical disk drive, soft- 
ware for controlling an information recording apparatus, 
a control device for an information recording apparatus, 
an information recording medium and an information re- 
cording method. 

2. Description of the Related Art 

[0002] Japanese Patent Laid-Open No. 2001 -283443 
Official Gazette refers to an optical recording medium 
for an optical disk drive that can reproduce or record in- 
formation at the optimum condition stably. The recording 
medium has a recordable recording layer on a sub- 
strate. The recording layer has a manufacturer record- 
ing area in which the manufacturer can record Informa- 
tion. In the manufacturer recording area, drive control 
information peculiar to the optical recording medium is 
recorded. When an optical disk drive records Informa- 
tion on an optical recording medium, the optical disk 
drive reproduces or records information at the optimum 
condition based on the drive control information record- 
ed on the optical recording medium. 

[0003] Japanese Patent Laid-Open No. 2002-334433 
Official Gazette discloses an information recording 
method which is directed to keep enough time for heat- 
ing and cooling by simple pulse control method, to 
record marks having intended length at high speed with- 
out increasing the speed of the light source driving por- 
tion. According to the information recording method, the 
optical recording medium can be heated and cooled suf- 
ficiently by adding a heat pulse Hmp and cool pulse Cmp 
in response per mark data length 2T added. In this re- 
gard, the erase pu Ise E2 or E3 whose light power is high- 
er or lower than erase power Pel to control the mark 
length is added at the head of the erase area which Is 
placed on the back of the rearmost cool pulse Cend. 
Therefore, the position of the rear edge of the mark can 
be controlled corresponding to the mark length with high 
accuracy by the simple pulse control method. That Is, in 
this method, it is only necessary to set the level of rear- 
most cool pulse Cend, and second erase power of erase 
pulse E2 or E3 or third erase power in combination, and 
the pattern of each heat pulse in the mufti pulse train 
does not need to be controlled. 

[0004] Generally, the recording condition, including 
the power and the width of the recording pulse (for ex- 
ample the respective parameter described in Japanese 
Patent Laid-Open No. 2002-334433 Official Gazette), 
should be determined when an information recording 
apparatus records data on optical disks, including 
CD-R/RW, DVD-R/RW, DVD4-R/RW. The recording 
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condition is referred to as the write strategy. The opti- 
mum write strategy depeads-on^tftig^iclraracteris of 
the recording material and the substrate of the optical 
disk. So the optimum write strategy differs according to 
5 the manufacturer and the kind of opFical disk. 

[0005] In Japanese Patent Laid-Open No. 
2001-283443 Official Gazette, the optimum write strat- 
egy information is recorded on the optical disk in ad- 
vance, and the information recording apparatus refers 
10 to the optimum write strategy information retrieved from 
the optical disk, and determines the optimum write strat- 
egy. But it is not necessarily the case that the optimum 
write strategy Information recorded on the optical disk 
can apply to any Information recording apparatus made 
15 by any manufacturer without modification. This is be- 
cause optical system parameters, including the wave- 
length of the light emitted from the laser diode and the 
numerical aperture (NA) of the objective lens, and the 
rise lime of the recording pulses, differ depending on the 
20 manufacturers of the information recording apparatus- 
es. Accordingly, some of the information recording ap- 
paratuses cannot record information on the optical re- 
cording medium, described in Japanese Patent Laid- 
Open No. 2001 -283443 Official Gazette, at the optimum 
25 condition. 

[0006] At the same time, there is a method such that 
optical disk information, including manufacturer code, 
classification and version number corresponding to the 
respective optical disk is recorded on the optical disk, 
30 while optimum write strategy information of various op- 
tical disks is stored, correlating with the optical disk in- 
formation, In a memory of the Information recording ap- 
paratus. In this method, the information recording appa- 
ratus retrieves the optical disk information, including 
35 manufacturer code, classification and version number 
from the loaded optical disk before recording informa- 
tion on the optical disk. The optical disk information is 
checked against the optimum write strategy Information 
stored in advance in the write strategy information table. 
40 when the write strategy corresponding to the optical 
disk is found out, the information recording apparatus 
set the write strategy for recording information. 

/ [0007] The optimum write strategy can be determined 
for predetermined combinations of an information re- 
45 cording apparatus (manufacturer) and an optical disk by 
V this method. However, when an optical disk whose write 
strategy information is not stored in the write strategy 
table of the Information recording apparatus (an optical 
disk whose write strategy infonmation is unknown) is 
50 loaded, the information recording apparatus cannot de- 
termine the optimum write strategy. Accordingly, the in- 
formation recording apparatus cannot record Informa- 
tion at the optimum recording condition on some optical 
recording media, 

55 

SUMMARY OF THE INVENTION 

[0008] A general object ohhe present invention is to 
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provide an information recording apparatus, an informa- 
tion recording system and an information recording 
method, that increases the possibility for recording In- 
formation on Information recording medium at an appli- 
cable recording condition, even when the recording 5 
strategy corresponding to the type of the information re- 
cording medium is unknown. 

[0009] Another general object of the invention is to 
provide a computer, that can control an information re- 
cording apparatus so as to increase the possibility for 
recording information on an information recording me- 
dium at an applicable recording condition, even when 
the recording strategy corresponding to the type of the 
Information recording medium Is unknown. 

[0010] Another general object of the invention is to 
provide a computer program product and a computer 
readable storage medium which stores a computer pro- 
gram, that can execute a computer to control an Infor- 
mation recording apparatus so as to increase the pos- 
sibility for recording information on an information re- 
cording medium at an applicable recording condition, 
even when the recording strategy corresponding to the 
type of the information recording medium is unknown. 
[0011] In order to achieve at least one of the above 
mentioned objects, there is provided according to a first 
aspect of the present Invention, an information record- 
ing apparatus for recording information on an informa- 
tion recording medium by focusing a light beam emitted 
from a light source on the information recording medi- 
um. The information recording apparatus has an infor- 
mation reading device of a type of the information re- 
cording medium, a recording strategy storage device, 
and an unknown Information recording medium notifica- 
tion device. The information reading device of a type of 
the information recording medium Is configured to read 
information as to the type of the information recording 
medium recorded thereon. The recording strategy stor- 
age device is configured to store a recording strategy 
correspondingto an information recording medium type. 

The unknown information recording medium notification 
device Is configured to send an unknown Information re- 
cording medium notification, when the recording strate- 
gy corresponding to the type of the information record- 
ing medium is not found out in the recording strategy 
storage device. 

[001 2] According to the above mentioned information 
recording apparatus, the possibility for recording infor- 
mation on the Information recording medium at an ap- 
plicable recording condition increases, even when the 
recording strategy corresponding to the type of the in- 
formation recording medium is not found out in the re- 
cording strategy storage device. This is mainly because 
the above mentioned Information recording apparatus 
sends the unknown information recording medium noti- 
fication. 

[0013] In order to achieve at least one of the above 
mentioned objects, there is provided according to a sec- 
ond aspect of the present invention, a computer pro- 



gram product for a computer which Js connectable to an 
information recording apparatu§*Wfi^ls ebnfig^ to 
record Information on an information recording medium 
by focusing a light beam emitted from.a light source on 
the information recording medium. 

[001 4] The information recording apparatus has an in- 
formation reading device of a type of the information re- 
cording medium, a recording strategy storage device, 
and an unknown information recording medium notifica- 
tion device. The Information reading device of a type of 
the information recording medium Is configured to read 
Information as to the type of the information recording 
medium recorded thereon. The recording strategy stor- 
age device is configured to store a recording strategy 
corresponding to an Information recording medium type. 
The unknown information recording medium notification 
device is configured to send an unknown information re- 
cording medium notification, when the recording strate- 
gy corresponding to the type of the information record- 
ing medium is not found in the recording strategy stor- 
age device. 

[0015] The computer program product enables the 
computer to execute a process. The process has the 
step of controlling a message sending device so as to 
send a message telling a user that the Information re- 
cording medium is an unknown information recording 
medium, in response to the unknown information re- 
cording medium notification from the information record- 
ing apparatus. The message sending device can be a 
display device, for example. 

[0016] According to the above mentioned computer 
program product, the possibility for recording informa- 
tion on the information recording medium at an applica- 
ble recording condition increases, even when the re- 
cording strategy corresponding to the type of the infor- 
mation recording medium is not found in the recording 
strategy storage device. This is mainly because the 
computer program product makes the computer control 
the^message sending device so as to send a message 
telling a user that the information recording medium is 
an unknown information recording medium. So the mes- 
sage sending device can call the attention of the user 
by means of the message. 

[0017] In order to achieve at least one of the above 
mentioned objects, there is provided according to a third 
- aspect of the present Invention, a computer that is con- 
nectable to an infoimalion recording apparatus which is 
configured to record information on an Information re- 
cording medium by focusing a light beam emitted from 
a light source on the information recording medium. 
[0018] The Information recording apparatus has an in- 
formation reading device of a type of the information re- 
cording medium, a recording strategy storage device, 
and an unknown information recording medium notifica- 
tion device. The information reading device of a type of 
the information recording medium is configured to read 
information as to the type of the information recording 
medium recorded thereon. The recording strategy stor- 
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age device is configured to store a recording strategy 
corresponding to an infomnation recording medium type. 

The unknown information recording medium notification 
device is configured to send an unknown information re- 
cording medium notification, when the recording strate- 5 
gy corresponding to the type of the information record- 
ing medium is not found in the recording strategy stor- 
age device. 

[0019] The computer has a message sending device 
configured to send a message telling a user that the in- 
formation recording medium is an unknown information 
recording medium, In response to the unknown Informa- 
tion recording medium notification from the Information 
recording apparatus. The message sending device can 
be a display device, for example. 

[0020] According to the above mentioned computer, 
the possibility for recording Information on the infomna- 
tion recording medium at an applicable recording con- 
dition increases, even when the recording strategy cor- 
responding to the type of the information recording me- 
dium is not found in the recording strategy storage de- 
vice. This is mainly because the computer controls the 
message sending device so as to send a message tell- 
ing a user that the information recording medium Is an 
unknown Information recording medium. So the mes- 
sage sending device can call the attention of the user 
by means of the message. 

[0021] In order to achieve at least one of the above 
mentioned objects, there Is provided according to a 
fourth aspect of the present invention, a computer-read- 
able storage medium for storing a program. 

[0022] The program is for a computer which is con- 
nectable to an information recording apparatus which is 
configured to record information on an Information re- 
cording medium by focusing a light beam emitted from 
a light source on the information recording medium. 

[0023] The information recording apparatus has an in- 
formation reading device of a type of the Information re- 
cording medium, a recording strategy storage device, 
and an unknown information recording medium notifica- 
tion device. The information reading device of a type of 
the information recording medium is configured to read 
information as to the type of the information recording 
medium recorded thereon. The recording strategy stor- 
age device Is configured to store a recording strategy 
corresponding to an information recording medium type. 

The unknown Information recording medium notification 
device is configured to send an unknown information re- 
cording medium notification, when the recording strate- 
gy corresponding to the type of the information record- 
ing medium Is not found in the recording strategy stor- 
age device. 

[0024] The computer program stored in the computer- 
readable storage medium enables the computer to ex- 
ecute a process. The process has the step of controlling 
a message sending device so as to send a message 
telling a user that the information recording medium is 
an unknown information recording medium, in response 



to the unknown information recording medium notifica- 
tion from the informationj^OCO^dinitQeparattis. The mes- 
sage sending device can be a display device, for exam- 
ple. 

[0025] According to the above mentioned computer- 
readable storage medium, the possibility for recording 
Information on the information recording medium at an 
applicable recording condition increases, even when 
the recording strategy corresponding to the type of the 
Information recording medium is not found in the record- 
ing strategy storage device. This Is mainly because the 
computer program stored in the computer-readable 
storage medium makes the computer control the mes- 
sage sending device so as to send a message telling a 
user that the information recording medium Is an un- 
known information recording medium. So the message 
sending device can call the attention of the user by 
means of the message. 

[0026] In order lo achieve at least one of the above 
mentioned objects, there is provided according to a fifth 
aspect of the present invention an information recording 
method for recording information on an information re- 
cording medium by focusing a light beam emitted from 
a light source on the information recording medium. 
[0027] The information recording method has the 
steps of reading information as to the type of said infor- 
mation recording medium recorded on the information 
recording medium, and sending an unknown informa- 
tion recording medium notification, when the recording 
strategy corresponding to the type of the information re- 
cording medium Is unknown. 

[0028] According to the above mentioned information 
recording method, the possibility for recording informa- 
tion on the information recording medium at an applica- 
ble recording condition increases, even when the re- 
cording strategy corresponding to the type of the infor- 
mation recording medium is unknown. This is mainly be- 
cause there is the step of sending an unknown informa- 
tion recording medium notification in the above men- 
tiohed information recording method. 

[0029] In order to achieve at least one of the above 
mentioned objects, there is provided according to a sixth 
aspect of the present invention an information recording 
method for recording information on an information re- 
cording medium by focusing a light beam emitted from 
^ a light source on the information recording medium. 
[0030] The infoimalion recording melhod has the 
steps of reading Information as to the type of the infor- 
mation recording medium recorded on the Information 
recording medium, and determining a recording strate- 
gy for the Information recording medium, when the re- 
cording strategy corresponding to the type of the infor- 
mation recording medium is unknown. 

[0031 ] According to the above mentioned information 
recording method, the possibility for recording informa- 
tion on the Information recording medium at an applica- 
ble recording condition increases, even when the re- 
cording strategy corresponding to the type of the infor- 
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matlon recording medium is unknown. This is mainly be- 
cause there is the step of determining a recording strat- 
egy for the information recording medium in the above 
mentioned information recording method. 

[0032] In order to achieve at least one of the above 5 
mentioned objects, there Is provided according to a sev- 
enth aspect of the present invention, an Information re- 
cording apparatus for recording information on an infor- 
mation recording medium by focusing a light beam emit- 
ted from a light source on the information recording me- 
dium. The information recording apparatus has an Infor- 
mation reading device of a type of the information re- 
cording medium, a recording strategy storage device, 
and a recording strategy determining device. 

[0033] The information reading device of a type of the 
information recording medium is configured to read in- 
formation as to the type of the information recording me- 
dium recorded thereon. The recording strategy storage 
device is configured to slore a recording strategy corre- 
sponding to an Information recording medium type. The 
recording strategy determining device is configured to 
determine a recording strategy for an unknown Infomna- 
tion recording medium, when the recording strategy cor- 
responding to the typo of the information recording me- 
dium is not found In the recording strategy storage de- 
vice. The information recording apparatus records infor- 
mation with the recording strategy determined by the re- 
cording strategy determining device for ah unknown In- 
formation recording medium. 

[0034] According to the above mentioned information 
recording apparatus, the possibility for recording infor- 
mation on the Information recording medium at an ap- 
plicable recording condition Increases, even when the 
recording strategy corresponding to the type of the in- 
formation recording medium is not found in the record- 
ing strategy storage device. This Is mainly because the 
information recording apparatus determines a recording 
strategy for an unknown Information recording medium 
and records Information with the recording strategy. 

[0035] In order to achieve at least one of the above 
mentioned objects, there is provided according to an 
eighth aspect of the present Invention, an Information 
recording system which has an information recording 
apparatus and a computer coupled to each other. 

[0036] The Information recording apparatus is config- 
ured to record information on an information recording 
medium by focusing a light beam emitted from a light 
source on the information recording medium. The infor- 
mation recording apparatus has an information reading 
device of a type of the information recording medium, a so 
recording strategy storage device, and an unknown in- 
formation recording medium notification device. The in- 
formation reading device of a type of the information re- 
cording medium is configured to read information as to 
the type of the information recording medium recorded 55 
thereon. The recording strategy storage device is con- 
figured to store a recording strategy corresponding to 
an information recording medium type. The unknown In- 



formation recording medium notification device is con- 
figured to send an unknTJWn recording me- 

dium notification, when the recording strategy corre- 
sponding to the type of the Information recording medi- 
um is not found in the recording strategy storage device. 
[0037] The computer has a message sending device 
configured to send a message telling a user that the in- 
formation recording medium is an unknown information 
recording medium, in response to the unknown Informa- 
tion recording medium notification from the Information 
recording apparatus. The message sending device can 
be a display device, for example. 

[0038] According to the above mentioned information 
recording system, the possibility for recording informa- 
tion on the information recording medium at an applica- 
ble recording condition increases, even when the re- 
cording strategy corresponding to the type of the Infor- 
mation recording medium is not found in the recording 
strategy storage device. This is mainly because the in- 
formation recording apparatus sends an unknown infor- 
mation recording medium notification, and the computer 
controls the message sending device so as to send a 
message telling a user that the information recording 
medium is an unknown information recording medium. 
So the message sending device can call the attention 
of the user by means of the message. 

[0039] In order to achieve at least one of the above 
mentioned objects, there is provided according to a 
ninth aspect of the present Invention, an Information re- 
cording apparatus for recording information on an infor- 
mation recording medium by focusing a light beam emit- 
ted from a light source on the information recording me- 
dium. The Information recording apparatus has an infor- 
mation reading means for reading the type of the infor- 
mation recording medium, a recording strategy storage 
means, and an unknown information recording medium 
notification means. The information reading means 
reads information as to the type of the information re- 
cording medium recorded thereon. The recording strat- 
egy storage means stores a recording strategy corre- 
sponding to an information recording medium type. The 
unknown information recording medium notification 
means sends an unknown information recording medi- 
um notification, when the recording strategy corre- 
sponding to the type of the information recording medi- 
>um is not found in the recording strategy storage means. 
[0040] According to the above mentioned information 
recording apparatus, the possibility for recording infor- 
mation on the information recording medium at an ap- 
plicable recording condition increases, even when the 
recording strategy corresponding to the type of the in- 
formation recording medium is not found in the record- 
ing strategy storage device. This is mainly because the 
above mentioned information recording apparatus 
sends an unknown information recording medium noti- 
fication. 

[0041] In order to achieve at least one of the above 
mentioned objects, there is provided according to a 
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tenth aspect of the present invention, an information re- recording system, the possibility for recording infoima- 

cording apparatus for recording Information on an infor- tion on the Information recocding^enie^fom at an appNca- 

mation recording medium by focusing a light beam emit- ble recording condition Increases, even when the re- 

ted from a light source on the information recording me- cording strategy corresponding to the type of the Infor- 



dlum. The Information recording apparatus has an Infor- s 
matlon reading means of a type of the information re- 
cording medium, a recording strategy storage means, 
and a recording strategy determining means. The Infor- 
mation reading means is for reading Information as to 
the type of the information recording medium recorded io 
thereon. The recording strategy storage means Is for 
storing a recording strategy corresponding to an Infor- 
mation recording medium type. The recording strategy 
determining means is for determining a recording strat- 
egy for an unknown information recording medium, t5 
when the recording strategy corresponding to the type 
of the information recording medium Is not found In the 
recording strategy storage means. 

[0042] According to the above mentioned informallon 
recording apparatus, the possibility for recording infor- 
mation on the information recording medium at an ap- 
plicable recording condition increases, even when the 
recording strategy corresponding to the type of the in- 
formation recording medium is not found in the record- 
ing strategy storage device. This is mainly because the 25 
information recording apparatus determines a recording 
strategy for an unknown Information recording medium. 
[0043] In order to achieve at least one of the above 
mentioned objects, there is provided according to an 
eleventh aspect of the present invention, an Information 30 
recording system which has an information recording 
apparatus and a computer coupled to each other. 

[0044] The information recording apparatus which Is 
configured to record information on an information re- 
cording medium by focusing a light beam emitted from 35 
a light source on the information recording medium. The 
Information recording apparatus has an Information 
reading means of a type of the information recording 
medium, a recording strategy storage means, and an 
unknown information recording medium notification 40 
means. The information reading means is for reading 
Information as to the type of the information recording 
medium recorded thereon. The recording strategy stor- 
age means is for storing a recording strategy corre- 
sponding to an information recording medium type. The 45 
unknown information recording medium notification 
means is for sending an unknown inlormallon recording 
medium notification, when the recording strategy corre- 
sponding to the type of the information recording medi- 
um is not found in the recording strategy storage means, 
[0045] The computer has a message sending means 
for sending a message telling a user that the information 
recording medium is an unknown information recording 
medium, in response to the unknown information re- 
cording medium notification from the information record- 35 
ing apparatus. The message sending means can be a 
display means, for example. 

[0046] According to the above mentioned information 



mation recording medium Is not founB but In the record- 
ing strategy storage means. This is mainly because the 
information recording apparatus sends an unknown In- 
formation recording medium notification, and the com- 
puter controls the message sending means so as to 
send a message telling a user that the Information re- 
cording medium is an unknown information recording 
medium. So the message sending means can cad the 
attention of the user by means of the message. 

[0047] Other objects and further features of the 
present invention will be apparent from the following de- 
tailed description when read in conjunction with the ac- 
companying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0048] 

FIG. 1 is a block diagram of the first preferred em- 
bodiment of an information recording system which 
has an information recording apparatus and a host 
computer coupled to each other, in accordance with 
the present Invention. 

FIG. 2 is a block diagram of the second preferred 
embodiment of an information recording system 
which has an information recording apparatus and 
a host computer coupled to each other, in accord- 
ance with the present invention. 

FIG. 3 is an example of the write data and the re- 
cording of the optical beam from the light source 
103 with pulse modulation pulses corresponding to 
the write data, of preferred embodiments in accord- 
ance with the present invention. 

i'. 

FIG. 4 is a block diagram of the fifth preferred em- 
bodiment of an information recording system which 
has an information recording apparatus and a host 
computer coupled to each other, in accordance with 
the present invention. 

FIG. 5 is a block diagram of the sixth preferred em- 
bodiment of an infonnatlon recording system which 
has an information recording apparatus and a host 
computer coupled to each other, in accordance with 
the present invention. 

FIG. 6 is an example of content stored in the record- 
ing strategy storage device 111, of preferred em- 
bodiments in accordance with the present inven- 
tion. 

FIG. 7 is a flow chart which describes the precise 
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operation of the controller 1 09 of the information re- 
cording apparatus, as the algorithm of the program 
executed by the controller 109, in the first and sec- 
ond embodiments in accordance with the present 
invention, 5 

FIG. 8 is a flow chart which describes the precise 
operation of the controller 1 09 of the information re- 
cording apparatus, as the algorithm of the program 
executed by the controller 109, In the third and io 
fourth embodiments in accordance with the present 
invention. 

FIG. 9 is a flow chart which describes the precise 
operation of the controller 1 09 of the information re- 
cording apparatus, as the algorithm of the program 
executed by the controller 1 09, in the fifth and sixth 
embodiments In accordance with the present inven- 
tion. 

FIG. 10 is a flow chart of an operation executed by 
the recording strategy updating device 107 In the 
first embodiment in accordance with the present in- 
vention. 

FIG. 11 is aflowchartof anotheroperation executed 
by the recording strategy updating device 1 07 in the 
first embodiment in accordance with the present in- 
vention. 

FIG. 12 Is a block diagram of the seventh preferred 
embodiment of an information recording system 
which has an information recording apparatus and 
a host computer coupled to each other, in accord- 
ance with the present invention, 

FIG. 1 3 is a block diagram of the ninth preferred em- 
bodiment of an information recording system which 
has an Information recording apparatus and a host 
computer coupled to each other, in accordance with 
the present invention. 

FIG. 14 is a flow chart which describes the precise 
operation of the controller 1 09 of the information re- 
cording apparatus, as the algorithm of the program 
executed by the controller 109, In the seventh em- 
bodiment in accordance with the present invenlion. 

FIG. 15 is a flow chart which describes the precise 
operation of the CPU 1 1 8 of the host computer 1 05, 
as the algorithm of the software 113 executed by 
the CPU 118 of the host computer 105, In the sev- 
enth embodiment in accordance with the present in- 
vention. 

FIG. 1 6 is a flow chart which describes the precise 
operation of the controller 1 09 of the information re- 
cording apparatus, as the algorithm of the program 



executed by the controller 1 09,|n the eighth embod- 
iment in accordance" witfYTR^^^Seht invention. 

FIG. 17 is a flow chart which describes the precise 
operation of the CPU 1 1 8 of the host computer 1 05, 
as the algorithm of the software 113 executed by 
the CPU 118 of the host computer 105, in the ninth 
embodiment in accordance with the present inven- 
tion. 

DETAILED DESCRIPTION OF PREFERRED 

EMBODIMENTS 

First Embodiment 



[0049] FIG. 1 is a block diagram of the first preferred 
embodiment of an Infoimation recording system which 
has an Information recording apparatus and a host com- 
puter coupled to each other, relating to the present in- 
20 vention. The information recording apparatus of this em- 
bodiment is an optical disk recording apparatus 10 for 
recording information on an optical disk, including 
CD-R/RW, DVD-R/RW, and DVD+R/RW, as an informa- 
tion recording medium. 

25 [0050] The system of FIG. 1 has a spindle motor 100 

which rotates an optical disk 101 as an information re- 
cording medium. An optical system 102 can record in- 
formation on the optical disk 101 by focusing the light 
beam with write or erase level from the light source 1 03 
30 on the recording surface of the optical disk 1 01 . The op- 
tical system 1 02 can also read information by focusing 
the light beam with read level on the recording surface 
of the optical disk 101, detecting the light reflected from 
the optical disk 101, and generating a reproducing sig- 
35 nal. The optical system and the light source 1 03 are ar- 
ranged in an optical head (that Is, an optical pick up). 
The optical head is movable so as to focus the light 
beam at a desirable position on the optical disk 101. The 
optipal head is not shown in FIG. 1 . 

40 [0051] A semiconductor laser Is generally used for the 

light source 1 03. The light source 1 03 emits light as it is 
driven by the laser driver 104. The power of the light 
* beam from the light source 1 03 is constant when the 
optical disk recording apparatus 10 is reading informa- 
43 tion from the optical disk 101, and has modulated pulses 
».when the optical disk recording apparatus 10 is record- 
ing information on the opiical disk 101. An example of 
the write data and the recording pulses of the optical 
beam from the light source 103 with pulse modulation 
50 corresponding to the write data is shown in FIG. 3. In 
FIG. 3, laser pulse indicates the recording pulses, Pw 
indicates the write power level of the recording pulses, 
and Pb indicates the bottom power level. 

[0052] The write data sent from the host computer 1 05 
55 changes from 3T to 11T by the predetermined length of 
a channel bit T when the optical disk 101 is a CD or DVD , 
for example. The recording pulses of the optical beam 
from the light source 103 consist of divided pulses cor- 
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responding to a recording mark, that is, '1 ’ portion of the 
write data. 

[0053] The divided pulses to write a recording mark 
are called a multi-pulse. It is often the case that the 
length of the head pulse of the divided pulses is set a s 
little longer than the other pulses to accelerate melting 
of the recording layer by pulling up the temperature of 
the recording layer. The width of the head pulse is re- 
ferred as Ttop. The intervals of the divided pulses get 
together with the length of channel bit T after the fourth 
channel bit. The length of the divided pulses after the 
fourth channel bit is referred to as Tmp. Those param- 
eters of recording pulses set in such way as explained 
are referred to as the pulse strategy or recording strat- 
egy. 

[0054] The recording strategy for the laser driver 1 04 
to drive the light source 1 03 is set in the recording strat- 
egy (hereinafter referred to as just strategy, on occa- 
sion) selling device 106, based on the command from 
the controller 1 09. A memory can be used as the record- 
ing strategy setting device for example. The recording 
strategies are stored in the recording strategy table, as 
shown in FIG. 6, corresponding to the type of optical disk 
101 (Media Typo ID), in the recording strategy storage 
device 111 . The recording strategy is set based on the 
type of optical disk 101 . The Manufacturer ID (FIG. 6) is 
specific ID information of the manufacturer, Indicating 
which manufacturer produced the optical disk 101. In 
FIG. 6, the values of Ttop and Tmp (the recording strat- 
egy) are set at 2.0T and 0.87T respectively for the opti- 
cal disk written in the second row of the table. As to the 
other optical disks, the values of Ttop and Tmp are set 
at various values depending on the type of the optical 
disk. 

[0055] An optical disk type discriminating device 108 
(FIG. 1). as an information recording medium discrimi- 
nating device, discriminates the type of optical disk 101 . 
When the optical disk 101 is mounted, the optical disk 
type discriminating device 108 decodes the reproducing 
signal sent from the optical system 1 02, obtains the op- 
tical disk type information recorded on the optical disk 
101 in advance, and sends the optica! disk type infor- 
mation to the controller 109. The optical disk type infor- 
mation comprises Manufacturer ID, which Indicates the 
manufacturer of the optical disk 101, and Media Type 
ID, which indicates the type of the optical disk 101 . 

[0056] Thai is, the information reading device of the 
type of the information recording medium 114, that 
reads the information as to the type of optical disk 101 
recorded thereon, comprises the optical system 102 and 
the optical disk type discriminating device, in this em- 
bodiment. 

[0057] Generally, a microcomputer is used as the con- 
troller 109. The controller 109 controls the entire oper- 
ation of the optical disk recording apparatus 10, deter- 
mines the recording strategy based on the optical disk 
type information from the optical disk type discriminating 
device 108 and the contents of the recording strategy 



table stored in the recording strategy storage device 111 
written precisely below. T^en ,4he^sS^rbller109 sets the 
recording strategy of the recording strategy setting de- 
vice 106. The CPU in the controller 1 09 runs programs 
stored In the program ROM as a part of the software 
executes the operations of the controller 1 09 explained 
above. The laser driver 1 04 drives the light source 1 03, 
modulating the write data from the host computer 105 
based on the recording strategy configured in the re- 
cording strategy setting device 1 06. 

[0058] Thus, the controller 109 executes the opera- 
tion of the recording strategy determining device 115. 
The recording strategy determining device 115 enables 
the optical disk recording apparatus 1 0 to record infor- 
mation on the optical disk 101 based on the recording 
strategy corresponding to information as to the type of 
optical disk 101 read by the optical system 102 and the 
optical disk type discriminating device 108, when the op- 
timum recording strategy information corresponding to 
the Information as to the type of optical disk 1 01 is stored 
in the recording strategy storage device 111. 

[0059] The recording strategy storage device 111 
stores the recording strategy table, including the infor- 
mation of various recording strategics. A nonvolatile 
memory, including Flash ROM, is preferably used as the 
recording strategy storage device 111 written precisely 
below. FIG. 6 shows an example of content stored in the 
recording strategy storage device 111 . That Is, the opti- 
mum Ttop and Tmp are stored corresponding to each 
pair of Manufacturer ID, which indicates the manufac- 
turer of optical disk 101 , and Media type ID, which indi- 
cates the type of optical disk 101. The recording strategy 
table shown In FIG. 6 is an example of content stored 
In the recording strategy storage device 111. The record- 
ing strategy storage device 111 can store other record- 
ing strategy information, including parameters of pulses 
and the recording power, and other infomnation to dis- 
criminate the optical disk 101 . 

[0060] The parameters including Ttop and Tmp are 
stored in the recording strategy table shown in FIG. 6 
as the optimum recording strategy. In FIG. 6 (Ttop, Tmp) 
equals (2.0T, 0.87^) for the optical disk 101 manufac- 
tured by manufacturer A, whose type is 01 . (Ttop, Tmp) 
equals (2. IT, 0.74T) for the optical disk 101 of Type 02 
manufactured by the same manufacturer. A recording 
„ strategy named ‘Default’ is stored in the last row of the 
recording strategy table in FIG. 6. The recording strate- 
gy 'Default* includes parameters that are referred to 
when the optical disk type information mounted in the 
optical disk recording apparatus 10 does not match 
Manufacturer ID, which indicate the manufacturer of op- 
tical disk 1 01 , and Media type ID, which indicate the type 
of optical disk 101 . 

[0061] The recording strategy updating device 107 
(FIG. 1) updates the content stored in the recording 
strategy storage device 111. The CPU in the controller 
109 running a program stored in the program ROM as 
a part of the software executes the operation of the re- 
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cording strategy updating device 1 07. A flow chart of the 
operation executed by the recording strategy updating 
device 107 is shown in FIG. 10. The recording strategy 
updating device 107 receives new recording strategy in- 
formation that should be stored in the recording strategy 
storage device 111 from the host computer 105 in step 
301 . After that, the recording strategy updating device 
1 07 updates the contents of the recording strategy table 
stored in the recording strategy storage device 111, in 
step 302. The optical disk recording apparatus 10 can 
record information based on the optimum recording 
strategy on more types of optical disk 101, and can re- 
spond to an Increase of the manufacturer of the optical 
disk, by updating the recording strategy as needed. 
[0062] The display device 112 (FIG. 1)can show mes- 
sages thereon and notify users. The display device 112 
is used as a message sending device In this embodi- 
ment. Another device, Including a device that sends a 
message by voice, can be used as the message sending 
device. The host computer 1 05 transfers the write data 
to the laser driver 1 04 and the new recording strategy 
Information to the recording strategy updating device 
1 07 as needed. The CPU 1 1 8 of the host computer 1 05 
displays predetermined messages on the display device 
112 based on predetermined notification from the con- 
troller 109. In addition, the control program storage de- 
vice 110 stores a control program that Is executed by 
the CPU of the controller 109. 

[0063] Before recording, the CPU of the controller 1 09 
searches for the optimum recording strategy corre- 
sponding to the optical disk 101 mounted in the optical 
disk recording apparatus 1 0 from the recording strategy 
table stored in the recording strategy storage device 1 1 1 
based on the optical disk type information obtained by 
the optical disk type discriminating device 1 08. The CPU 
sets the optimum recording strategy corresponding to 
the optical disk 101 , to the recording strategy setting de- 
vice 1 06. When the optimum recording strategy corre- 
sponding to the optical disk 101 Is not found in the re- 
cording strategy table, the CPU of the controller 1 09 
sends an unknown optical disk notification, that the op- 
tical disk 101 is an optical disk whose type is unknown, 
to the host computer 1 05. That is, the controller 1 09 ex- 
ecutes the operation of the unknown information record- 
ing medium notification device which sends the un- 
known information recording medium notification, that 
the recording strategy corresponding to the optical disk 
101 is not found in the recording strategy table, in this 
embodiment. 

[0064] The CPU 118 of the host computer 105 dis- 
plays the message (that the optimum recording strategy 
of the optical disk 1 01 is unknown) on the display device 
112, based on the unknown optical disk notification from 
the controller 109. The exact language of the message 
may be selected as desired. For example, such mes- 
sage as 'It is an unknown medium' can be used. 
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Second Embodiment 

[0065] FIG. 2 Is a block diagram of the second pre- 
ferred embodiment of an Informatioa recording system 
5 which has an information recording apparatus and a 
host computer coupled to each other, in accordance with 
the present Invention. The second embodiment is differ- 
ent from the first embodiment in that the display device 
112 receives messages directly from the controller 1 09 
10 in the second embodiment. Before recording, the CPU 
of the controller 1 09 searches for the optimum recording 
strategy corresponding to the optical disk 1 01 mounted 
in the optical disk recording apparatus 10, from the re- 
cording strategy table stored in the recording strategy 
1 ^ storage device 111, based on the optical disk type infor- 
mation obtained by the optical disk type discriminating 
device 108. The CPU installs the optimum recording 
strategy corresponding to the optical disk 1 01 on the re- 
cording strategy setting device 106. When the optimum 
20 recording strategy corresponding to the optica! disk 1 01 
Is not found in the recording strategy table, the CPU of 
the controller 1 09 causes a message, to the effect that 
the optical disk 101 Is an optical disk whose type is un- 
known, to be displayed on the display device 112. The 
25 exact words of the message can be selected as desired. 
For example, such message as 'It is an unknown medi- 
um* can be used. 

[0066] FIG. 7 Is a flow chart which describes the pre- 
cise operation of the controller 109, as the algorithm of 
30 the program executed by the controller 109, in the first 
and second embodiment in accordance with the present 
invention. This operation is executed by the CPU of the 
controller 109 before the optical disk recording appara- 
tus 10 starts to record infonnation on the optical disk 
35 101 mounted in the optical disk recording apparatus 1 0. 

[0067] When the optical disk 1 01 is mounted, the op- 
tical disk type discriminating device 1 08 decodes the re- 
producing signal sent from the optical system 102, ob- 
tains the optical disk type information recorded on the 
40 optical disk 101 In advance, and sends the optical disk 
type information to the controller 109. The optical disk 
. type information comprises Manufacturer ID, which in- 
• dicates the manufacturer of the optical disk 101, and 
. Media Type ID, which indicates the type of the optical 
45 disk 101. In step 201 , the CPU of the controller 1 09 re- 
*• trieves the optical disk type Information that matches the 
optical disk type information sent from the optical disk 
type discriminating device 108, through the recording 
strategy table stored in the recording strategy storage 
50 device 111. 

[0068] The CPU of the controller 1 09 executes the op- 
eration described in step 203, when the optical disk type 
information (Manufacturer ID which indicates the man- 
ufacturer of the optical disk 101 and Media Type ID 
55 which Indicates the type of the optical disk 1 01 ) is found 
in the recording strategy table. In contrast, the CPU of 
the controller 1 09 executes the operation described In 
step 205, when the optical disk type information is not 



9 



BNSDCJCID: <EP 



1404753A2 ) > 




17 



EP 1 484 753 A2 



BNSDOCID: <EP_ 



found in the recording strategy table. 

[0069] In step 203, the optical disk type information 
that is sent from the optical disk type discriminating de- 
vice 108 exists in the recording strategy table. So the 
CPU of the controller 109 sets the optimum recording 5 
strategy corresponding to the optical disk type informa- 
tion sent from the optical disk type discriminating device 
1 08, to the recording strategy setting device 1 06. In step 
204, the laser driver 104 drives the light source 103 
based on the recording strategy set by the recording 
strategy setting device 1 06. The optical disk recording 
apparatus 1 0 records information on the optical disk 1 01 
by the light beam emitted from the light source 103. 

[0070] In step 205, the optical disk type information 
that is sent from the optical disk type discriminating de- 
vice 1 08 does not exist in the recording strategy table. 

So the CPU of the controller 109 determines that the 
optical disk 101 mounted In the optical disk recording 
apparatus 1 0 is an optical disk whose optimum record- 
ing strategy is unknown (the optimum strategy of the op- 
tical disk 1 01 cannot be determined). So the CPU of the 
controller 109 displays the message that the optical disk 
101 mounted in the optical disk recording apparatus 10 
is an optical disk whose optimum recording strategy is 
unknown, on the display device 1 1 2, via the CPU 1 1 8 of 
the host computer 1 05 or directly. The message is The 
type of optical disk mounted in the disk drive is unknown. 
Please update the recording strategy data,' for example. 

In this case, the CPU of the controller 109 restricts that 
the optical disk recording apparatus 1 0 records informa- 
tion on the optical disk 101. The restriction of recording 
Is made by the CPU that controls the laser driver 1 04 
for example. 

[0071] As to step 205, the CPU of the controller 1 09 
displays the message on the display device 112 directly 
in the second embodiment. In the first embodiment, the 
CPU of the controller 109 notifies that the optical disk 
101 mounted In the optical disk recording apparatus 10 
is an optical disk whose optimum recording strategy is 
unknown, to the CPU 118 of the host computer 105. The 
notification is an appropriate error code for example. Af- 
ter that, the CPU 118 of the host computer 105 tells us- 
ers that the optical disk 101 mounted in the optical disk 
recording apparatus 10 is an optical disk whose opti- 
mum recording strategy Is unknown, by a message such 
as 'The type of optical disk mounted In the disk drive is 
unknown. Please update the recording strategy data.' 
[0072] In addition, the message such as Please up- 
date the recording strategy data’ is not necessarily 
needed. It may be enough that the CPU of the controller 
109 simply notifies the host computer 105 or displays 
on the display device 112 that the optical disk 101 
mounted in the optical disk recording apparatus 1 0 is an 
optical disk whose optimum recording strategy is un- 
known. 

[0073] In the first and second embodiments explained 
above, the optical disk recording apparatus 1 0can notify 
users when the optical disk 101 mounted in the optical 
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disk recording apparatus 1 0 is an optical disk whose op- 
timum recording strategy ts-unkt^Sv^'Accordingly, the 
possibility is reduced that the optical disk recording ap- 
paratus 10 records information on the optical disk 101 
under bad recording conditions. Moreover, the optical 
disk recording apparatus 1 0 avoids recording informa- 
tion on the optical disk 101 with a recording strategy 
which is not optimum by not recording Information on 
the optical disk 101 when the optical disk 101 is an op- 
tical disk whose optimum recording strategy Is un- 
known. So the possibility is reduced that the optical disk 
recording apparatus 10 records information on the op- 
tical disk 101 under bad recording conditions. There is 
a possibility not only that the information recorded can- 
not be read but that information which has been record- 
ed on the optical disk 101 cannot be read if the informa- 
tion recorded is index Information such as directory In- 
formation, when the optical disk recording apparatus 1 0 
records information under bad recording conditions. 
[0074] In addition, the CPU of the controller 1 09 in the 
first and second embodiment notifies the host computer 
105 or displays on the display device 112 that the re- 
cording strategy information should be updated. This 
enables the usorto obtain a more appropriate recording 
strategy from the manufacturer of the optical disk re- 
cording apparatus 1 0 and to update the information for 
the optical disk 101 stored in the optical disk recording 
apparatus 10, including recording strategy information 
and optical disk type information. When the optimum re- 
cording strategy of the optical disk 1 01 is stored in the 
recording strategy storage device 111 by updating the 
recording strategy information, the optical disk record- 
ing apparatus 1 0 can record information on the optical 
disk 101 with the optimum recording strategy. 

[0075] The recording strategy information that should 
be updated can be uploaded onto the web site of the 
manufacturer of the optical disk recording apparatus 1 0 
at regular intervals, for example. In the first and second 
embodiments, users can download the recording strat- 
egy information from the web site and send the record- 
. ing strategy information from the host computer 1 05 (the 
user's personal computer) to the recording strategy up- 
dating device 1 07 of the optical disk recording apparatus 
10, The operation to send the recording strategy is ex- 
ecuted by the CPU 118 of the host computer 105 and 
•: the recording strategy updating device 1 07. In this case, 
the recording strategy updating device 1 07 receives the 
recording strategy information that Is about to be updat- 
ed from the CPU 118 of the host computer 105 and up- 
dates the content of the recording strategy storage de- 
vice 111 as described in FIG. 10. That is, the recording 
strategy updating device 107 updates the recording 
strategy information data of the predetermined optical 
disk 101 corresponding to the recording strategy Infor- 
mation data received from the host computer. 

[0076] The optical disk recording apparatus 10 and 
the host computer 105 can be made up so as to update 
not only the recording strategy information but also the 
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control program of the optical disk recording apparatus 
1 0 when updating the contents of the recording strategy 
storage device 1 1 1 . In this case, the user can define new 
parameters of the recording strategy and add to the re- 
cording strategy storage device 111. So the optical disk 
recording apparatus 1 0can configure better parameters 
of the recording strategy. The CPU of the controller 1 09 
displays the message that the optical disk 1 01 mounted 
in the optical disk recording apparatus 10 Is an optical 
disk whose optimum recording strategy is unknown, on 
the display device 1 12, via the CPU 1 1 8 of the host com- 
puter 1 05 or directly. The message Is The type of optical 
disk mounted in the disk drive is unknown. Please up- 
date the recording strategy data or the control program 
of the optical disk recording apparatus 1 0 in updating 
the recording strategy In addition to the recording strat- 
egy data,' for example. 

[0077] FIG. 1 1 is a flow chart of another operation ex- 
ecuted by the recording strategy updating device 1 07 in 
this embodiment. The recording strategy updating de- 
vice 1 07 receives the recording strategy information and 
the control program of the optical disk recording appa- 
ratus that is about to be updated from the CPU 118 of 
the host computer 105 In stop 401. After that, the re- 
cording strategy updating device 107 updates the con- 
tent of the recording strategy storage device 11 1 In step 
402. That is, the recording strategy updating device 1 07 
updates the recording strategy Information data of the 
predetermined optical disk 1 01 corresponding to the re- 
cording strategy information data received from the host 
computer, or add the new recording strategy information 
received from the host computer 105. The recording 
strategy updating device 107 also updates the control 
program of the optical disk recording apparatus 1 0 to 
update the contents of the recording strategy storage 
device 1 1 1 by the control program received from the host 
^ computer 105. That Is, the recording strategy updating 
device 107 can update not only the Information of the 
recording strategy storage device 111 but also the con- 
trol program of the optical disk recording apparatus 1 0 
Including the recording strategy information. 

Third and Fourth Embodiments 

[0078] FIG. 8 is a flow chart which describes the pre- 
cise operation of the controller 109, as the algorithm of 
the program executed by the controller 1 09, In the third 
and fourth embodiments in accordance with the present 
invention. This operation is executed by the CPU of the 
controller 109. In the third and fourth embodiments, the 
CPU of the controller 1 09 does the operation described 
In FIG. 8 instead of the operation described in FIG. 7 in 
the first and second embodiments, respectively. The op- 
eration in the flow chart of FIG. 8 has step 206 in addition 
to the operation of FIG. 7. The operation of step 206 is 
executed after step 205 of FIG. 7. 

[0079] In step 206, as the optical disk 1 01 mounted in 
the optical disk recording apparatus 1 0 Is an optical disk 



whose optimum recording strategy isup known, the CPU 
of the controller 1 09 sets theTecorahg strategy corre- 
sponding to the strategy name 'Default' in the recording 
strategy table stored in the recording strategy storage 
5 device 1 1 1 , to the recording strategy setting device 1 06. 
The laser driver 104 drives the light source 103 based 
on the recording strategy being set by the recording 
strategy setting device 1 06 and the write data sent from 
host computer 105. The optical disk recording appara- 
10 tus 1 0 records Information on the optical disk 1 01 by the 
light beam emitted from the light source 1 03. According- 
ly, the controller 1 09 executes the operation of the de- 
fault recording strategy setting device in this embodi- 
ment. The default recording strategy setting device de- 
15 termlnes the recording strategy of unknown optical disk 
(the recording strategy corresponds to the strategy 
named 'Default' in this embodiment) to record informa- 
tion on the unknown optical disk, when the optica! disk 
type informalion that is sent from the optical disk type 
^o discriminating device 1 08 does not exist in the recording 
strategy table. 

[0080] The recording strategy corresponding to the 
strategy name 'Default' is not necessarily the optimum 
strategy for the optical disk 101. The recording strategy 
25 corresponding to the strategy name 'Default* is set so 
as to record Information on the optical disk 1 01 with such 
quality, however, that there is not much trouble to read 
out the information recorded on the optical disk 101, 
whatever type the optical disk 101 is. Such recording 
30 strategy can be obtained by averaging the parameters 
of the optimum recording strategies corresponding to 
many types of optical disks, for example. 

[0081 ] In the third and fourth embodiments, the optical 
disk recording apparatus 10 can notify users when the 
35 optical disk 101 mounted In the optical disk recording 
apparatus 10 Is an optical disk whose optimum record- 
ing strategy is unknown. So the optical disk recording 
apparatus 10 can make users feel like updating the re- 
cording strategy information. In addition, the user has 
40 an alternative to record information on the optical disk 
mounted In the optical disk recording apparatus 10 un- 
. der passable conditions promptly. It Is convenient for the 
user who does not have enough time to update the re- 
cording information when the user starts recording. In 
45 this case, the quality of the recording can be acceptable, 
•^though it may not be the best quality. 

Fifth and Sixth Embodiments 

50 [0082] FIG. 4 is a block diagram of the fifth embodi- 

ment of an information recording system which has an 
information recording apparatus and a host computer 
coupled to each other, in accordance with the present 
invention. FIG. 5 is a block diagram of the sixth embod- 
55 iment of an information recording system which has an 
informalion recording apparatus and a host computer 
coupled to each other, in accordance with the present 
invention. FIG. 9 is a flow chart which describes the pre- 
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else operation of the controller 109, as the algorithm of 
the program executed by the controller 109, In the fifth 
and sixth embodiments in accordance with the present 
Invention. This operation is executed by the CPU of the 
controller 109. In the fifth and sixth embodiments, the 5 
CPU of the controller 109 does the operation described 
in FIG. 9 instead of the operation described in FIG. 8 in 
the third and forth embodiments, respectively. The op- 
eration in the flow chart of FIG. 9 has steps 207 and 208 
instead of the operation of step 205 in FIG. 8. 

[0083] In step 207, the CPU of the controller 109 dis- 
plays a message written below on the display device 
1 1 2, via the CPU 1 1 8 of the host computer 1 05 or direct- 
ly, when the optical disk 101 mounted in the optical disk 
recording apparatus 10 is an optical disk whose opti- 
mum recording strategy is unknown. The CPU of the 
controller 109 asks the user whether the user wants to 
record information on the optical disk with the default 
strategy, by a message such as, for example, The type 
of optical disk mounted in the disk drive is unknown. 
Would you like to record information on the optical disk 
with the default recording strategy?' 

[0084] In step 208, the CPU of the controller 1 09 mon- 
itors input signal from an input device 116 coupled to the 
host computer 105 or display device 112, and deter- 
mines which option the user selects. In the fifth embod- 
iment, the input device 116 is coupled to the host com- 
puter 105, and the CPU of the controller 109 monitors 
input signal from the input device 116 through the host 
computer 1 05. In the sixth embodiment, the Input device 
116 is coupled to the display device 112, and the CPU 
of the controller 1 09 monitors Input signal from the Input 
device 116 through the display device 112. The option 
is that the optical disk recording apparatus 10 records 
information on the optical disk 101 with the default re- 
cording strategy and that the optical disk recording ap- 
paratus 10 does not record information on the optical 
disk 1 01 . When the user chooses the option that the op- 
tical disk recording apparatus 1 0 records information on 
the optical disk 101 with the default recording strategy, 
then the CPU of the controller executes the process of 
step 206. In this case, the default recording strategy set- 
ting device determines the recording strategy of un- 
known optical disk. That is, the input device 116 config- 
ured to receive an Input of an option which a user se- 
lects, from options between (1 ) recording information on 
the optical disk 101 with the recording strategy lor an 
unknown optical disk (the default recording strategy), or 
(2) refraining from recording information on the optical 
disk 1 01 , when the recording strategy corresponding to 
the type of said information recording medium is not 
found in the recording strategy storage device 111. The 
CPU of the controller 1 09 executes the operation of the 
option determining device 117 which determines which 
option the user selects by an input signal from the input 
device 116, In this embodiment. 

[0085] In the fifth and sixth embodiments, the usercan 
select to record Information on the optical disk 101 after 



updating the recording strategy Information or to record 
information on the opticalxlisJ<-4j94R^h the default re- 
cording strategy promptly, when the optical disk type in- 
formation that is sent from the optical disk type discrim- 
inating device 108 does not exist in fhe recording strat- 
egy storage device 111. That is, the user can determine 
which option to take, depending on the attitude of the 
user including whether the user considers the quality of 
the recording Important and how the user wants to use 
his or her time. 

Seventh Embodiment 

[0086] FIG. 12 is a block diagram of the seventh-pre- 
ferred embodiment of an information recording system 
which has an Information recording apparatus and a 
host computer coupled to each other, in accordance with 
the present invention. The seventh embodiment Is dif- 
ferent from the first embodiment in the points described 
below. The host computer 105 comprises a calculating 
apparatus such as a personal computer (hereinafter re- 
ferred to as PC). The host computer 105 has a CPU, a 
memory, an Input device 116 including a keyboard and 
a mouse, a display (corresponding to the display device 
112) and an interface circuit that interfaces between the 
host computer 105 and an optical disk recording appa- 
ratus 1 0 such as the one described in the first embodi- 
ment. The CPU 1 1 8 of the host computer 1 05 is execut- 
ed by the software 113 stored in the storage device ar- 
ranged in the host computer 105. 

[0087] The host computer 1 05 works as written below. 
The CPU 118 of the host computer 105 runs the soft- 
ware 113. The host computer 105 sends the recording 
data to an optical disk recording apparatus 1 0 such as 
described in the first embodiment through the interface 
circuit. The host computer 105 receives the notification 
that the optical disk 101 is an unknown disk from the 
optical disk recording apparatus 10 and displays a mes- 
sage and options for the user on the display device 112 
in fesponse to the notification. After that, the host com- 
puter 105 instructs the optical disk recording apparatus 
10 to operate in response to the option that the user 
chooses and Is Input by the user. The host computer 
105 sends the updating data including the recording 
strategy information and the control program of the op- 
^ tical disk recording apparatus 10. 

[0088] FIG. 1 4 is a flow chart which describes the pre- 
cise operation of the controller 109 of the information 
recording apparatus, as the algorithm of the program ex- 
ecuted by the controller 1 09, in the seventh embodiment 
in accordance with the present invention. This operation 
is executed by the CPU of the controller 109. The oper- 
ation is executed before the information recording ap- 
paratus starts to record information on the recording me- 
dium mounted therein. The operation in the flow chart 
of FIG. 14 has step 209 instead of step 205 of FIG. 7. 
[0089] In step 205, the optical disk type information 
that is sent from the optical disk type discriminating de- 
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vice 100 does not exist in the recording strategy table. 
The optica! disk type information comprises Manufac- 
turer ID, which Indicates the manufacturer of the optical 
disk 101, and Media Type ID, which indicates the type 
of the optical disk 101 . So the CPU of the controller 1 09 
determines that the optical disk 101 mounted In the op- 
tical disk recording apparatus 10 Is an optical disk 
whose optimum recording strategy Is unknown (the op- 
timum strategy of the optical disk 1 01 can not be deter- 
mined). The CPU of the controller 109 notifies that the 
optical disk 101 mounted in the optical disk recording 
apparatus 10 is an optical disk whose optimum record- 
ing strategy is unknown, to the CPU 1 1 8 of the host com- 
puter 105. Hereinafter this notification is referred to as 
unknown optical disk notification. The unknown optical 
disk notification may be data including a text message 
and a numerical value code. 

[0090] FIG. 1 5 Is a flow chart which describes the pre- 
cise operation of the CPU 11 8 of the host computer 1 05, 
as the algorithm of the software 113 executed by the 
CPU 118 of the host computer 105, in the seventh em- 
bodiment In accordance with the present invention. This 
operation is executed by the CPU 118 of the host com- 
puter 105. 

[0091 ] In step 501 . the CPU 1 1 8 of the host computer 
105 monitors whether the unknown optical disk notifica- 
tion is sent from the information recording apparatus 
that is subordinated to the host computer 1 05. When the 
unknown media notification is not sent, the CPU 118 of 
the host computer 1 05 sends the write data to the laser 
driver 1 04 and causes the Information recording appa- 
ratus to continue to record information without change, 
in step 502. In step 503, the CPU 118 of the host com- 
puter 1 05 displays the message that the optical disk 1 01 
mounted in the optical disk recording apparatus 10 is an 
optical disk whose optimum recording strategy Is un- 
known, on the display device 112, when the unknown 
media notification is sent. The message may be The 
type of optical disk mounted in the disk drive Is unknown. 
Please update the recording strategy data,' for example. 
In this case, the host computer 105 does not send the 
write data to the laser driver 104. 

[0092] In addition, the message such as 'Please up- 
date the recording strategy data’ and the notification 
which means such as the message is not necessarily 
needed. It is enough that the CPU of host computer 1 05 
simply displays on the display device 112 that the optical 
disk 101 mounted in the optical disk recording apparatus 
10 is an optical disk whose optimum recording strategy 
Is unknown. 

[0093] In the seventh embodiment explained above, 
the optical disk recording apparatus 1 0 can notify users 
when the optical disk 101 mounted in the optical disk 
recording apparatus 10 is an optical disk whose opti- 
mum recording strategy is unknown. Accordingly, the 
possibility is reduced that the optical disk recording ap- 
paratus 10 records information on the optical disk 101 
under bad recording conditions. Moreover, the optical 
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disk recording apparatus 1 0 avoi^jecordmg informa- 
tion on the optical diskHOT wifFf^flcording strategy 
which is not optimum by not recording Infomnation on 
the optica! disk 101 when the opticaLdisk 101 is an op- 
5 tical disk whose optimum recording strategy is un- 
known. So the possibility is reduced that the optical disk 
recording apparatus 10 records information on the op- 
tical disk 101 under bad recording conditions. There is 
a possibility not only that the information recorded can- 
10 not be read but that information which has been record- 
ed on the optical disk 101 cannot be read if the informa- 
tion recorded is index information, such as directory in- 
formation, when the optical disk recording apparatus 10 
records information under bad recording conditions. 

15 [0094] In addition, the CPU of the controller 1 09 in the 

seventh embodiment notifies the host computer 105 or 
displays on the display device 112 that the recording 
strategy information should be updated. This enables 
the user to obtain a more appropriate recording strategy 
20 from the manufacturer of the optical disk recording ap- 
paratus 1 0 and to update the information for the optical 
disk 101 stored in the optical disk recording apparatus 
10, including recording strategy information and optical 
disk type information. When the optimum recording 
25 strategy of the optical disk 1 01 is stored in the recording 
strategy storage device 111 by updating the recording 
strategy Information, the optical disk recording appara- 
tus 10 can record information on the optical disk 101 
with the optimum recording strategy. 

30 [0095] The recording strategy information that should 

be updated can be uploaded onto the web site of the 
manufacturer of the optical disk recording apparatus 1 0 
at regular Intervals, for example. Users can download 
the recording strategy information from the web site and 
35 send the recording strategy information from the update 
control device 119 of the host computer 105 (the user's 
personal computer, for example) to the recording strat- 
egy updating device 107 of the optical disk recording 
apparatus 1 0, The operation of the update control de- 
40 vice 119 to send the recording strategy is executed by 
the CPU 1 1 8 of the host computer 1 05. In this case, the 
. recording strategy updating device 1 07 receives the re- 
' cording strategy Information that is about to be updated 
. from the update control device 11 9 (the CPU 1 1 8 of the 
45 host computer 105) and updates the content of the re- 
recording strategy storage device 111 as Is described 
above. Thai is, the recording strategy updating device 
107 updates the recording strategy information data of 
the predetermined optical disk 1 01 corresponding to the 
50 recording strategy information data received from the 
host computer. 

[0096] The optical disk recording apparatus 10 and 
the host computer 105 can be made up so as to update 
not only the recording strategy information but also the 
55 control program for controlling the operation of updating 
the recording strategy information, when updating the 
contents of the recording strategy storage device 111. 
In this case, the user can define new parameters of the 
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recording strategy and add to the recording strategy CPU of the controller 109 sets the recording strategy 

storage device 111 through the CPU 118 of the host corresponding to the stratpgy-naBPSe2©efault‘ in the re- 
computer 105. The recording strategy updating device cording strategy table stored in the recording strategy 

1 07 receives the recording strategy Information that is storage device 1 1 1 , to the recording strategy setting de- 

abouttobe updated from the CPU 118 of the host com- 5 vice 106. The laser driver 104 drives the light source 
puter 105 and updatesthe content of the recording strat- 103 based on the recording strategy being set by the 

egy storage device 111 as is described above. That is, recording strategy setting device 1 06 and the write data 

the recording strategy updating device 1 07 updates the sent from host computer 1 05. The information is record- 
recording strategy information data of the predeter- ed on the optical disk 101 by the light beam from the 

mined optical disk 101 corresponding to the recording io light source 103. 

strategy information data received from the host com- [0100] The recording strategy corresponding to the 

puter. Or the recording strategy updating device 107 strategy name 'Default' is not necessarily the optimum 

adds the new recording strategy Information received strategy for the optical disk 101. Nevertheless the re- 

from the host computer 105, and updates the control cording strategy corresponding to the strategy name 
program of the optical disk recording apparatus 10 to 'Default' is set so as to record information on the optical 

update the contents of the recording strategy storage disk 1 01 with such quality that there is not much trouble 

device 1 1 1 by the control program received from the host to read out the information recorded on the optical disk 

computer 105. 101 , whatever type the optical disk 101 Is. Such record- 

ing strategy can be obtained by averaging the parame- 
Eighth Embodiment 20 ters of the optimum recording strategies corresponding 

to many types of optical disks, for example. 

[0097] FIG. 1 6 is a flow chart which describes the pre- [0101] The CPU of the controller 109 makes the optl- 

cise operation of the controller 109 of the information cal disk recording apparatus 10 not record information 

recording apparatus, as the algorithm of the program ex- on the optical disk 101 when the proceeding notification 

ecuted by the controller 109, in the eighth embodiment 25 \s not sent, as written above. Despite this, the CPU of 

in accordance with the present invention. This operation the controller 109 executes the algorithm described in 

is executed by the CPU of the controller 109. The optical FIGS. 10 and 11, when the updating data including the 

disk recording apparatus 1 0 and its host computer of the recording strategy information and the control program 

eighth embodiment is different from those of the seventh of the optical disk recording apparatus 10 is sent from 

embodiment in the points written below. The operation 3o the host computer 105. 

in the flow chart of FIG. 1 6 has steps 21 0 and 211 after 

step 209 of FIG. 14. Ninth Embodiment 

[0098] Step 209 is an operation that is executed when 

the optimum recording strategy of the optical disk 101 [0102] FIG. 13 is a block diagram of the ninth embod- 

mounted in the optical disk recording apparatus 10 is 35 iment of an information recording system which has an 

unknown. In this step, the CPU of the controller 109 Information recording apparatus and a host computer 

sends the unknown optical disk notification that the op- coupled to each other, in accordance with the present 

tical disk 101 mounted in the optical disk recording ap- invention. FIG. 17 is a flow chart which describes the 

paratus 10 is an optical disk whose optimum recording precise operation of the CPU 118 of the host computer 

strategy is unknown, to the CPU 118 of the host com- 10 $, as the algorithm of the software 113 executed by 

puter 1 05. The CPU 1 1 8 of the host computer 1 05 sends the CPU 1 1 8 of the host computer 1 05, in the ninth em- 

the proceeding notification that the optical disk record- bodiment In accordance with the present invention. This 

ing apparatus 1 0 continues to record information on the / operation is executed by the CPU 1 1 8 of the host corn- 

optical disk 1 01 to the CPU of the controller 1 09, as the puter 1 05. In the ninth embodiment, the CPU 1 1 8 of the 

CPU 118 of the host computer receives the unknown ^5 host computer 105 executes the algorithm of the soft- 

optical disk notification. The proceeding notification is , ware 113 of the host computer 105 described In FIG. 17 
sent as the need arises. instead of the algorithm of the software 113 of the host 

[0099] In step 210, the CPU of the controller 1 09 mon- computer 105 described in FIG. 15 in the seventh em- 

itors whether the proceeding notification is sent from the bodiment. 

CPU 11 8 of the host computer 1 05. When the proceed- [0103] In step 601, the CPU 118 of the host computer 

ing notification is not sent, the C PU of the controller 109 105 monitors whether the unknown optical disk notlfica- 

controls the part of the optical disk recording apparatus tion is sent from the information recording apparatus 

1 0 including the laser driver 1 04 and makes the optical that is subordinated to the host computer 1 06. When the 

disk recording apparatus 10 not record information on unknown media notification is not sent, the CPU 118 of 

the optical disk 101 . In step 211 , the proceeding notifi- 55 the host computer 105 sends the write data to the laser 

cation is sent from the CPU 118 of the host computer driver 104 and makes the information recording appa- 

105 In case that the optical disk 101 is an optical disk ratus start to record information without change, In step 

whose optimum recording strategy is unknown. The 603. In step 604, the CPU 118 of the host computer 105 
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displays a message such as The type of optical disk 
mounted In the disk drive Is unknown. Would you like to 
record information on the optical disk with the default 
recording strategy?' and choice for the user (Yes or No 
for example) on the display device 112. The user inputs 
the choice whether he or she would like to record infor- 
mation with the default recording strategy from the Input 
device 116 which is coupled to the host computer 105, 
referring to the information displayed on the display de- 
vice 112. 

[0104] The CPU 1 1 8 of the host computer 1 05 deter- 
mines whether the user chooses to record information 
with the default recording strategy according to the input 
signal from the input device 11 6 in step 605. When the 
choice of the user is 'Yes' (the user chooses to record 
Intormation with the default recording strategy), the CPU 
1 1 8 of the host computer 1 05 sends the proceeding no- 
tification to the CPU of the controller 1 09 and makes the 
Information recording apparatus start to record informa- 
tion, In step 603. That Is, the CPU 118 of the host com- 
puter 1 05 executes the operation of an option determin- 
ing device 117 which determines which option the user 
selects by an input signal from an Input device 116, by 
means of the software 113, in this embodiment. The 
CPU 118 of the host computer 105 also executes the 
operation of a recording control device 120 which con- 
trols the optical recording apparatus to execute the op- 
eration to record information on the optical disk 1 01 with 
the recording strategy for an unknown optical disk, when 
the user selects the operation to record Information on 
the optical disk 101 with the recording strategy for an 
unknown optical disk, by means of the software 113, In 
this embodiment. 

[0105] In this case, the host computer 1 05 can notify 
users when the optical disk 101 mounted in the optical 
disk recording apparatus 1 0 Is an optical disk whose op- 
timum recording strategy is unknown, by the display on 
the display device 112. So the host computer 105 can 
make the user feel like updating the recording strategy 
information. In addition, the user has an alternative to 
record information on the optical disk mounted In the op- 
tical disk recording apparatus 1 0 under passable condi- 
tions promptly, as the user Inputs 'Yes' with the Input de- 
vice 1 1 6. The latter may be convenient for the user who 
doesn't have enough time to update the recording infor- 
mation when the user starts recording. In this case, the 
quality of the recording can be acceptable, though il may 
not be the best quality. 

[0106] When the choice of the user Is 'No' (the user 
chooses not to record information with the default re- 
cording strategy), the CPU 118 of the host computer 1 05 
sends the recording strategy information that is about to 
be updated to the recording strategy updating device 
1 07, in step 608. The recording strategy information that 
should be updated can be uploaded onto the web site 
of the manufacturer of the optical disk recording appa- 
ratus 10 at regular intervals, for example. Users can 
download the recording strategy information from the 
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web site, store the recording strategy info rniat ion into 
the host computer 105. 5ha'5^9t^fe?ording strategy 
information from the host computer 1 05 to the recording 
strategy updating device 107 of the optical disk record- 
5 ing apparatus 10. It is also possible that the host com- 
puter 1 05 executes the automatic operation such as the 
host computer 1 05 connected to the web site of the man- 
ufacturer, downloads the recording strategy information, 
sends the recording strategy Information to the record- 
10 ing strategy updating device 107 of the optical disk re- 
cording apparatus 10. 

[0107] The optical disk recording apparatus 10 and 
the host computer 1 05 can be made up so as to update 
not only the recording strategy information but also the 
15 control program of the controller 1 09 (the control pro- 
gram for controlling the operation of updating the record- 
ing strategy information), as written above. The CPU 
118 of the host computer 105 executes the operation of 
moniloring the unknown optical disk noliflcalion in step 
^o 601 again, after sending the recording strategy informa- 
tion or both of the recording strategy information and the 
control program to the recording strategy updating de- 
vice 107. 

[0108] In this case, the user can select to record in- 
25 formation on the optica! disk 101 after updating the re- 
cording strategy information or to record information on 
the optical disk 101 with the default recording strategy 
promptly, when the optical disk 101 is an unknown op- 
tical disk. That is, the user can determine which option 
30 to take, depending on the user's attitude or state of mind, 
including whether the user considers the quality of the 
recording important and how the user wants to use his 
or her time. 

[0109] According to the present invention, there is 
35 provided an information recording apparatus, an infor- 
mation recording system and an information recording 
method, that increases the possibility for recording in- 
formation on an information recording medium at an ap- 
plicable recording condition, even when the recording 
40 strategy corresponding to the type of the information re- 
cording medium is unknown. 

. [0110] According to the present invention, there is 
•' provided a computer, that can control an information re- 
. cording apparatus so as to increase the possibility for 
45 recording information on an Information recording me- 
»dlum at an applicable recording condition, even when 
the recording strategy corresponding to the type of the 
information recording medium Is unknown. 

[0111] According to the present invention, there is 
50 provided a computer program product and a computer 
readable storage medium which stores a computer pro- 
gram, that can execute a computer to control informa- 
tion recording apparatus so as to increase the possibility 
for recording information on an information recording 
55 medium at an applicable recording condition, even 
when the recording strategy corresponding to the type 
of the information recording medium is unknown. 
[0112] The present invention is not limited to the 
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above described embodiments. Various variations and 
modifications may be made without departing from the 
scope of the present invention. 

[01 1 3] The present application contains subject mat- 
ter related to Japanese patent application no. JPAP 
2003-1 56952, filed in the Japanese Patent Office on Ju- 
ly 2, 2003. The entire contents of Japanese patent ap- 
plication no. JPAP 2003-156952 are incorporated here- 
in by reference. 

Claims 

1 . An Information recording apparatus for recording in- 
formation on an information recording medium by 
transmitting a light beam onto said information re- 
cording medium, comprising: 

an information reading device configured to 
read information as to the type of said informa- 
tion recording medium; 

a recording strategy storage device configured 
to store a recording strategy corresponding to 
an information recording medium type; and 
an unknown information recording medium no- 
tification device configured to send an unknown 
information recording medium notification, 
when the recording strategy corresponding to 
the type of said information recording medium 
is not found in said recording strategy storage 
device. 

2. An information recording apparatus according to 
claim 1, wherein said unknown information record- 
ing medium notification device is configured to send 
said unknown information recording medium notifi- 
cation to a computer. 



5. An information recording apparatus according to 
claim 3, further comprisirtgBH^^Sfdtngstrategy up- 
dating device configured to update the content 
stored in the recording strategy storage device, and 
5 wherein said message sending device is con- 

figured to send a message promoting a user to up- 
date the content stored in said recording strategy 
storage device. 

10 6. An information recording apparatus according to 
claim 1 , wherein said recording strategy determin- 
ing device is configured to determine a recording 
strategy for an unknown information recording me- 
dium, when the recording strategy corresponding to 
15 the type of said information recording medium is not 

found in the recording strategy storage device, and 
wherein said information recording apparatus 
records information with said recording strategy for 
an unknown information recording medium. 

20 

7. An information recording apparatus according to 
claim 6, further comprising: 

an input device configured to receive an Input 
25 of an option which a user selects, from options 

including (a) recording information on said in- 
formation recording medium with said record- 
ing strategy for an unknown Information record- 
ing medium and (b) refraining from recording 
30 information on said information recording me- 

dium, when the recording strategy correspond- 
ing to the type of said Information recording me- 
dium is not found in said recording strategy 
storage device; and 

35 an option detemnining device configured to de- 

termine which option said user selects by an 
input signal from said input device; 



3. An information recording apparatus according to 
claim 1, wherein said unknown information record- 
ing medium notification device is configured to send 
said notification to a message sending device, and 

wherein said message sending device is con- 
figured to send a message telling a user that the 
recording strategy for the information recording me- 
dium is unknown, in response to said unknown in- 
formation recording medium notification. 

4. An information recording apparatus according to 
claim 1 , further comprising a recording strategy de- 
termining device configured to record Information 
on said information recording medium based on the 
recording strategy corresponding to the type of said 
information recording medium, when the recording 
strategy corresponding to the type of said informa- 
tion recording medium is found in the recording 
strategy storage device. 



wherein said recording strategy determining 
40 ** device is configured to determine said recording 

strategy for an unknown information recording me- 
dium, when said user selects the operation to 
record information on said information recording 
medium with said recording strategy for an un- 
45 known information recording medium. 

' 

8. A computer program product, for a computer which 
is connectable to an information recording appara- 
tus which is configured to record information on an 
50 information recording medium by focusing a light 
beam emitted from a light source on said Informa- 
tion recording medium, for enabling said computer 
to execute a process, and wherein said information 
recording apparatus comprises: 

55 

an information reading device of a type of the 
information recording medium configured to 
read information as to the type of said Informa- 
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tion recording medium recorded thereon; 
a recording strategy storage device configured 
to store a recording strategy corresponding to 
an Information recording medium type; and 
an unknown information recording medium no- 
tification device configured to send an unknown 
information recording medium notification, 
when the recording strategy corresponding to 
the type of said information recording medium 
Is not found in said recording strategy storage 
device; and 

said process comprising the step of controlling 
a message sending device so as to send a mes- 
sage telling a user that the recording strategy 
for the information recording medium is un- 
known, in response to said unknown Informa- 
tion recording medium notification. 

9. A computer program product according to claim 8, 
wherein said information recording apparatus fur- 
ther includes a recording strategy determining de- 
vice configured to record information on said infor- 
mation recording medium based on the recording 
strategy corresponding to the typo of said Informa- 
tion recording medium, when the recording strategy 
corresponding to the type of said information re- 
cording medium is found in the recording strategy 
storage device. 

10. A computer program product according to claim 8, 
wherein said information recording apparatus In- 
cludes a recording strategy updating device config- 
ured to update the content stored In the recording 
strategy storage device, and 

said process further comprises the step of 
controlling said message sending device so as to 
send a message promoting said user to update the 
content stored in said recording strategy storage 
device. 

11. A computer program product according to claim 9, 
wherein said recording strategy determining device 
Is configured to determine a recording strategy for 
an unknown information recording medium, when a 
recording strategy corresponding to the type of said 
information recording medium Is not found in the re- 
cording strategy storage device; and 

said process further comprises the steps of: 

controlling said message sending device so as 
to send a message relating to options between 
recording information on said information re- 
cording medium with said recording strategy for 
an unknown information recording medium, 
and refraining from recording information on 
said Information recording medium, in re- 
sponse to said unknown information recording 
medium notification; 



determining which option said user selects from 
said options; arTtf*^" ^ 

controlling said Information recording appara- 
tus to execute the operatioa.to record informa- 
5 tion on said Information recording medium with 

said recording strategy for an unknown infor- 
mation recording medium, when said user se- 
lects the operation to record information on said 
information recording medium with said record- 
Ing strategy for an unknown information record- 
ing medium, 

1 2. A computer program product according to claim 1 0, 
wherein said process further comprises the step of 
controlling said Information recording apparatus to 
update the content stored in said recording strategy 
storage device, In response to said unknown Infor- 
mation recording medium notification. 

^ 13. A computer for use with an information recording 

apparatus which is configured to record information 
on an information recording medium by focusing a 
light beam emitted from a light source on said infor- 
mation recording medium, wherein said information 
25 recording apparatus includes, 

an information reading device of a type of the 
information recording medium configured to read 
information as to the type of said information record- 
ing medium recorded thereon, 

20 a recording strategy storage device config- 

ured to store a recording strategy corresponding to 
an information recording medium type, and 

an unknown information recording medium 
notification device configured to send an unknown 
25 information recording medium notification, when 

the recording strategy corresponding to the type of 
said information recording medium is not found in 
said recording strategy storage device; 

said computer comprising a message send- 
ee ing device configured to send a message telling a 
user that the information recording medium Is an 
unknown Information recording medium, in re- 
sponse to said unknown Information recording me- 
dium notification. 

45 

>14. A computer according to claim 13, wherein said In- 
formation recording apparatus includes a recording 
strategy determining device configured to record in- 
formation on said information recording medium 
50 based on the recording strategy corresponding to 

the type of said information recording medium, 
when the recording strategy corresponding to the 
type of said information recording medium Is found 
in the recording strategy storage device. 

55 

15. A computer according to claim 13. wherein said In- 
formation recording apparatus further Includes a re- 
cording strategy updating device configured to up- 
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date the content stored In the recording strategy 
storage device, for enabling said computer to exe- 
cute a process; and 

wherein said message sending device is con- 
figured to send a message promoting said user to 
update the content stored in said recording strategy 
storage device, in response to said unknown infor- 
mation recording medium notification. 

16. A computer according to claim 14, wherein said re- 
cording strategy determining device is configured 
to determine a recording strategy for an unknown 
information recording medium, when a recording 
strategy corresponding to the type of said informa- 
tion recording medium is not found in the recording 
strategy storage device; and 

wherein said message sending device is con- 
figured to send a message relating to options be- 
tween recording information on said information re- 
cording medium with said recording strategy for an 
unknown Information recording medium, and re- 
fraining from recording information on said informa- 
tion recording medium, in response to said un- 
known information recording medium notification; 

said computer further comprising: 

an input device configured to receive an Input 
of an option which a user selects, from options 
between recording information on said informa- 
tion recording medium with said recording strat- 
egy for an unknown information recording me- 
dium and refraining from recording information 
on said information recording medium, when 
the recording strategy corresponding to the 
type of said information recording medium is 
not found in said recording strategy storage de- 
vice, 

an option detemnining device configured to de- 
termine which option said user selects by an 
input signal from an input device, and 
a recording control device configured to control 
said information recording apparatus to exe- 
cute the operation to record intomnation on said 
information recording medium with said record- 
ing strategy for an unknown Information record- 
ing medium^ when said user selects the opera- 
tion to record information on said information 
recording medium with said recording strategy 
for an unknown information recording medium. 

17. A computer-readable storage medium for storing a 
program, wherein said program is for a computer 
arranged for use with an information recording ap- 
paratus which is configured to record information on 
an information recording medium by focusing a light 
beam emitted from a light source on said informa- 
tion recording medium, wherein said information re- 
cording apparatus Includes, 



an Information reading device of a type of the 
information recordiRg^pmedttirfweSilfigured to read 
information as to the type of said Information record- 
ing medium recorded thereon, 

a recording strategy storage device config- 
ured to store a recording strategy corresponding to 
an information recording medium type, and 

an unknown information recording medium 
notification device configured to send an unknown 
information recording medium notification, when 
the recording strategy corresponding to the type of 
said information recording medium is not found in 
said recording strategy storage device; and 

said process comprising the step of control- 
ling a message sending device so as to send a mes- 
sage telling a user that the information recording 
medium is an unknown information recording medi- 
um, in response to said unknown information re- 
cording medium notification. 

1 8. A computer-readable storage medium according to 
claim 17, wherein said information recording appa- 
ratus includes a recording strategy determining de- 
vice configured to record information on said infor- 
mation recording medium based on the recording 
strategy corresponding to the type of said informa- 
tion recording medium, when the recording strategy 
corresponding to the type of said information re- 
cording medium Is found in the recording strategy 
storage device. 

19. A computer-readable storage medium according to 
claim 17, wherein said information recording appa- 
ratus includes a recording strategy updating device 
configured to update the content stored in the re- 
cording strategy storage device, for enabling said 
computer to execute a process; and 

said process further comprising the step of 
controlling said message sending device so as to 
’ send a message promoting said user to update the 
content stored in said recording strategy storage 
device. 

20. A computer-readable storage medium according to 
claim 18, wherein said recording strategy determin- 
ing device Is configured to detemnine a recording 
strategy for an unknown information recording me- 
dium, when a recording strategy corresponding to 
the type of said information recording medium is not 
found in the recording strategy storage device; and 

wherein said process further comprises the 
steps of: 

controlling said message sending device so as 
to send a message relating to options between 
recording Information on said information re- 
cording medium with said recording strategy for 
an unknown information recording medium, 
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and refraining from recording information on 
said information recording medium, in re- 
sponse to said unknown information recording 
medium notification, 

determining which option said user selects from 
said options, and 

controlling said information recording appara- 
tus to execute the operation to record Informa- 
tion on said information recording medium with 
said recording strategy for an unknown Infor- 
mation recording medium, when said user se- 
lects the operation to record Information on said 
information recording medium with said record- 
ing strategy for an unknown information record- 
ing medium. 

21. A computer-readable storage medium according to 
claim 19, wherein said process further comprises 
the step of controlling said information recording ap- 
paratus to update the content stored in said record- 
ing strategy storage device, in response to said un- 
known Information recording medium notification. 

22. An information recording method for recording in- 
formation on an Information recording medium, 
comprising the steps of: 

reading information as to the type of said Infor- 
mation recording medium recorded on the in- 
formation recording medium, and 
sending an unknown Information recording me- 
dium notification, when the recording strategy 
corresponding to the type of said information 
recording medium is unknown. 

23. An Information recording method according to claim 
22, wherein said unknown Information recording 
medium notification is sent to a computer. 

24. An information recording method according to claim 
22, further comprising the step of sending a mes- 
sage telling a user that the information recording 
medium is an unknown information recording medi- 
um, in response to said unknown information re- 
cording medium notification. 

25. An infonrialion recording method according to claim 
22, further comprising the step of recording infor- 
mation on said information recording medium 
based on the recording strategy corresponding to 
the type of said information recording medium, 
when the recording strategy corresponding to the 
type of said information recording medium is 
known. 

26. An information recording method according to claim 
22, further comprising the step of sending a mes- 
sage configured to promote a user to obtain a new 



recording strategy, in response to said unknown in- 
formation record In gTrl^unfliS^catlo 



27. An Information recording method for recording In- 

5 formation on an Information recording medium by 

focusing a light beam emitted from a light source on 
said information recording medium, comprising the 
steps of: 

^0 reading information as to the type of said Infor- 

mation recording medium recorded on the in- 
formation recording medium, and 
determining a recording strategy for said infor- 
mation recording medium, when the recording 
strategy corresponding to the type of said infor- 
mation recording medium is unknown. 

28. An information recording method according to claim 
27, further comprising the step of recording Infor- 

20 matlon on said information recording medium 
based on the recording strategy corresponding to 
the type of said Information recording medium, 
when the recording strategy corresponding to the 
type of said Information recording medium is 

25 known. 

29. An information recording method according to claim 
27, further comprising the step of sending an un- 
known information recording medium notification, 

20 when the recording strategy corresponding to the 

type of said information recording medium Is un- 
known. 

30. An information recording method according to claim 

25 29, wherein said unknown information recording 

medium notification is sent to a device. 

31. An information recording apparatus according to 
claim 29, further comprising the step of sending a 

^0 message telling a user that the information record- 
ing medium is an unknown information recording 
medium, in response to said unknown information 
' recording medium notification. 

45 32. An information recording method according to claim 

> 29, further comprising the step of sending a mes- 

sage configured to promote a user to obtain a new 
recording strategy, in response to said unknown In- 
formation recording medium notification. 

50 

33. An information recording method according to claim 
27, further comprising the step of sending a mes- 
sage relating to options between recording informa- 
tion on said information recording medium with said 

55 recording strategy determined In said step of deter- 
mining, and refraining from recording information 
on said information recording medium, when the re- 
cording strategy corresponding to the type of said 
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information recording medium is unknown. 

34. An information recording apparatus for recording in- 
formation on an information recording medium by 
focusing a light beam emitted from a light source on 
said information recording medium, comprising: 

an information reading device of a type of the 
information recording medium configured to 
read information as to the type of said Informa- 
tion recording medium recorded thereon; 
a recording strategy storage device configured 
to store a recording strategy corresponding to 
an information recording medium type; and 
a recording strategy determining device config- 
ured to determine a recording strategy for an 
unknown information recording medium, when 
the recording strategy corresponding to the 
type of said information recording medium is 
not found in the recording strategy storage de- 
vice; 

wherein said information recording apparatus 
records information with said recording strategy for 
an unknown information recording medium. 

35. An information recording apparatus according to 
claim 34, wherein said recording strategy determin- 
ing device is configured to record information on 
said Information recording medium based on the re- 
cording strategy corresponding to the type of said 
information recording medium, when the recording 
strategy corresponding to the type of said informa- 
tion recording medium is found in the recording 
strategy storage device. 

36. An information recording apparatus according to 
claim 34, further comprising: 

an input device configured to receive an input 
of an option which a user selects, from options 
between recording Information on said informa- 
tion recording medium with said recording strat- 
egy for an unknown information recording me- 
dium, and refraining from recording Information 
on said information recording medium, when 
the recording strategy corresponding to the 
type of said information recording medium is 
not found in said recording strategy storage de- 
vice; 

an option determining device configured to de- 
termine which option said user selects by an 
input signal from said input device; and 

wherein said recording strategy determining 
device is configured to determine said recording 
strategy for an unknown information recording me- 
dium, when said user selects the operation to 
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record information on said information recording 
medium with said Feeordmgp^^lStegy for an un- 
known information recording medium. 

5 37, An information recording system, comprising: 

an information recording apparatus and a com- 
puter connected to each other; and 

10 wherein said information recording apparatus 

is configured to record information on an informa- 
tion recording medium by focusing a light beam 
emitted from a light source on said information re- 
cording rnedium, said information recording appa- 
15 ratus including: 

an Information reading device of a type of the 
information recording medium configured to 
read information as to the type of said informa- 
20 tion recording medium recorded thereon, 

a recording strategy storage device configured 
to store a recording strategy corresponding to 
an information recording medium type, and 
an unknown information recording medium no- 
25 tification device configured to send an unknown 

information recording medium notification to 
said computer, when the recording strategy 
corresponding to the type of said information 
recording medium is not found in said recording 
30 strategy storage device; and 

wherein said computer includes a message 
sending device configured to send a message tell- 
ing a user that the information recording medium is 
35 an unknown information recording medium, in re- 
sponse to said unknown information recording me- 
dium notification. 

38. .An information recording system according to claim 
40 37, wherein said information recording apparatus 

has a recording strategy determining device config- 
ured to record information on said Information re- 
/ cording medium based on the recording strategy 
corresponding to the type of said information re- 
45 cording medium, when the recording strategy cor- 
responding to the type of said information recording 
medium is found in the recording strategy storage 
device. 

50 39 . An information recording system according to claim 

37, wherein said information recording apparatus 
has a recording strategy updating device config- 
ured to update the content stored in the recording 
strategy storage device, for enabling said computer 
55 to execute a process, and 

said message sending device is configured to 
send a message promoting said user to update the 
content stored In said recording strategy storage 
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device, in response to said unknown Information re- 
cording medium notification. 

40. An Information recording system according to claim 

38, wherein said recording strategy determining de- 5 
vice Is configured to determine a recording strategy 

for an unknown information recording medium, 
when the recording strategy corresponding to the 
type of said information recording medium Is not 
found in the recording strategy storage device, and io 
said message sending device Is configured to 
send a message relating to options between record- 
ing information on said information recording medi- 
um with said recording strategy for an unknown in- 
formation recording medium, and refraining from re- 
cording information on said information recording 
medium, In response to said unknown Information 
recording medium notification; and 
wherein said computer includes: 

20 

an input device configured to receive an input 
of an option which a user selects, from options 
between recording information on said informa- 
tion recording medium with said recording strat- 
egy for an unknown information recording me- 25 
dium, and refraining from recording information 
on said information recording medium, when 
the recording strategy corresponding to the 
type of said Information recording medium is 
not found in said recording strategy storage de- 30 
vice; 

an option determining device configured to de- 
termine which option said user selects by an 
input signal from said Input device; and 
a recording control device configured to control 35 
said information recording apparatus to exe- 
cute the operation to record information on said 
information recording medium with said record- 
ing strategy for an unknown information record- 
ing medium, when said user selects the opera- 40 
tion to record Information on said information 
recording medium with said recording strategy 
for an unknown Information recording medium. 

41 . An Information recording system according to claim 45 

39, wherein said computer includes an update con- 
trol device configured to control said information re- 
cording apparatus to update the content stored in 
said recording strategy storage device, In response 

to said unknown Information recording medium no- so 
tification. 

42. An information recording apparatus for recording in- 
formation on an information recording medium by 
focusing a light beam emitted from a light source on 55 
said information recording medium, comprising: 

information reading means for reading infomia- 



40 

tion as to the type of saldin^nriation recording 
medium recorde^cTthere^f^”^ 
recording strategy storing means for storing a 
recording strategy corresponding to an Infor- 
mation recording medium type, and 
unknown information recording medium notify- 
ing means for sending an unknown information 
recording medium notification, when the re- 
cording strategy corresponding to the type of 
said information recording medium is not found 
In said recording strategy storage device. 

43. An information recording apparatus according to 
claim 42, further comprising a recording strategy 
determining means for recording information on 
said information recording medium based on the re- 
cording strategy corresponding to the type of said 
Information recording medium, when the recording 
strategy corresponding to the type of said Informa- 
tion recording medium Is found In the recording 
strategy storage means. 

44. An Information recording apparatus according to 
claim 42, further comprising a recording strategy 
updating means for updating the content stored In 
the recording strategy storage means; and 

wherein said unknown Information recording 
medium notifying means Includes means for send- 
ing said unknown information recording medium no- 
tification to a message sending device, and 

wherein said message sending means In- 
cludes means for sending a message telling a user 
that the information recording medium Is an un- 
known information recording medium, in response 
to said unknown information recording medium no- 
tification, and a message promoting a user to up- 
date the content stored In said recording strategy 
storage means. 

i*. 

45. An infomnation recording apparatus according to 
claim 43 wherein said recording strategy determin- 
ing means includes means for determining a re- 
cording strategy for an unknown information record- 
ing medium, when the recording strategy corre- 
sponding to the type of said Information recording 
medium Is not found in the recording strategy stor- 
age means; and 

wherein said information recording apparatus 
records information with said recording strategy for 
an unknown Infomiation recording medium. 

46. An information recording apparatus according to 
claim 45 further comprising: 

Input means for receiving an input of an option 
which a user selects, from options between re- 
cording Information on said information record- 
ing medium with said recording strategy for an 
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unknown mfomnatton recording medium, and 
refraining from recording Information on said in- 
formation recording medium, when the record- 
ing strategy corresponding to the type of said 
information recording medium is not found in 5 
said recording strategy storage means; and 
option determining means for determining 
which option said user selects by an input sig- 
nal from said input means; 

10 

wherein said recording strategy determining 
means determines said recording strategy for an 
unknown information recording medium, when said 
user selects the operation to record information on 
said information recording medium with said re- 
cording strategy for an unknown information record- 
ing medium. 

47 . An information recording apparatus for recording in- 
formation on an information recording medium by 20 
focusing a light beam emitted from a light source on 
said infonnation recording medium, comprising: 

information reading means for reading informa- 
tion as to the type of said information recording 25 
medium recorded thereon; 
recording strategy storing means for storing a 
recording strategy corresponding to an infor- 
mation recording medium type; and 
recording strategy detemriining means for de- 30 
termining a recording strategy for an unknown 
information recording medium, when the re- 
cording strategy corresponding to the type of 
said information recording medium is not found 
in the recording strategy storage device; 35 

wherein said information recording apparatus 
records information with said recording strategy for 
an unknown information recording medium. 

40 

48 . An information recording apparatus according to 
claim 47, wherein said recording strategy determin- 
ing means includes means for recording informa- 
tion on said information recording medium based 

on the recording strategy corresponding to the type 45 
of said information recording medium, when the re- 
cording strategy corresponding to the type of said 
information recording medium is found in the re- 
cording strategy storage means. 

50 

49 . An information recording apparatus according to 
claim 47, further comprising: 

input means for receiving an input of an option 
which a user selects; and 55 

option determining means for determining 
which option said user selects; and 



wherein said recording strategy determining 
means includes means4ofd^S^rTing^aid record- 
ing strategy for an unknown information recording 
medium, when said user select the operation to 
record information on said information recording 
medium with said recording strategy for an un- 
known information recording medium. 

50 . An information recording system, comprising: 

an information recording apparatus; and 
a computer connected to said Information re- 
cording apparatus; and 

wherein said information recording apparatus 
is configured to record information on an informa- 
tion recording medium by focusing a light beam 
emitted from a light source on said information re- 
cording medium; and 

wherein said information recording apparatus 
Includes: 

information reading means for reading informa- 
tion as to the type of said information recording 
medium recorded thereon, 
recording strategy storage means for storing a 
recording strategy corresponding to an infor- 
mation recording medium type, and 
unknown information recording medium notifi- 
cation means for sending an unknown informa- 
tion recording medium notification to said com- 
puter, when the recording strategy correspond- 
ing to the type of said information recording me- 
dium is not found out in said recording strategy 
storage means; and 

wherein said computer Includes message 
sending means forsending a message telling a user 
that the information recording medium is an un- 
known information recording medium, in response 
to said unknown information recording medium no- 
tification. 

51 . An information recording system according to claim 
50, wherein said information recording apparatus 
Includes a recording strategy determining means 
for recording information on said information re- 
cording medium based on the recording strategy 
corresponding to the type of said information re- 
cording medium, when the recording strategy cor- 
responding to the type of said information recording 
medium Is found in the recording strategy storage 
means. 

52. An information recording system according to claim 
50, wherein said information recording apparatus 
includes a recording strategy updating means for 
updating the content stored in the recording strate- 
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gy storage device, for enabling said computer to ex- 
ecute a process, and 

said message sending means includes 
means for sending a message promoting said user 
to update the content stored in said recording strat- s 
egy storage means, in response to said unknown 
information recording medium notification. 

53. An Information recording system according to claim 

51, wherein said recording strategy determining io 
means determines a recording strategy for an un- 
known information recording medium, when the re- 
cording strategy corresponding to the type of said 
infonnation recording medium is not found in the re- 
cording strategy storage means, and 

wherein said message sending means sends 
a message relating to options between recording In- 
formation on said information recording medium 
with said recording strategy for an unknown infor- 
mation recording medium, and refraining from re- 20 
cording information on said Information recording 
medium, in response to said unknown information 
recording medium notification; and 

wherein said computer further comprises: 

25 

input means for receiving an Input of an option 
which a user selects; 

option determining means for determining 
which option said user selects by an input sig- 
nal from said input means; and 30 

recording control means for controlling said in- 
formation recording apparatus to execute the 
operation to record infonnation on said informa- 
tion recording medium with said recording strat- 
egy for an unknown information recording me- 35 
dium, when said user selects the operation to 
record information on said information record- 
ing medium with said recording strategy for an 
unknown information recording medium. 

40 

54. An information recording system according to claim 

52, wherein said computer further comprises up- 
date control means for controlling said information 
recording apparatus to update the content stored in 
said recording strategy storage means, in response ^3 
to said unknown Information recording medium no- 
tification. 
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